Homocystinuria, an inborn error of metabolism, was first described by Carson and Neill (1962) . At least three biochemical abnormalities may give rise to this disease (Mudd, Finkelstein, Irreverre, and Laster, I964; Mudd, Levy, and Morrow, 1970; Mudd, Ulendorf, Freeman, Finkelstein, and Shih, 1972) . The clinical features may include malar flush, skeletal abnormalities, mental retardation, and thromboembolic phenomena. The principal ocular abnormality is ectopia lentis, with the lens frequently becoming dislocated anteriorly giving rise to acute glaucoma.
The ocular histopathology described by Henkind and Ashton (I965) and Ramsey, Yanoff, and Fine (1972) revealed the breakdown of the zonular filaments.
A lens fringe of zonular remnants has recently been described in two patients with homocystinuria by Ramsey, Daitz, and Beaton (I975) . The present study reports the findings of a transmission and scanning electron microscopical evaluation of a lens from one of these patients.
Clinical summary
A 14-year-old mentally retarded female presented at the emergency department of the Izaak Walton Killam Hospital for Children. Examination revealed bilateral anterior dislocation of the lenses. Investigation of this patient and her 9-year-old sister revealed that both had homocystinuria.
A detailed description of these two patients and their management is to be published elsewhere (Beaton, Ramsey, and Daitz) .
The equatorial regions of the lenses from both patients showed the presence of white zonular remnants which undulated freely with movement of the eye (Fig. I) 
Results
The appearance of a fringe of zonular remnants at the equator of the lens and the insertion of these zonules into the lens capsule is demonstrated by scanning electron microscopy, Figs 2 (a) and (b). All the zonular tags which comprised the lens fringe were observed to arise from the anterior lens capsule (Fig. 2a) . None of the zonules was found to take its origin from the posterior lens capsule, although clumps of disorganized zonular material were present on the posterior capsule surface (Fig. 2b) . The zonules, even under moderate magnification, appeared to be normal (Fig. 3) ; however, under high magnification, all of the zonular remnants had an abnormal, porous, sponge-like appearance (Fig. 3,  inset) .
Transmission electron microscopy revealed the zonular remnants to be composed of masses of short filaments in disarray (Fig. 4) , together with the presence of occasional bundles of normal-appearing zonular filaments (Fig. 4, inset) . The disorganized structure of the zonular tags was observed throughout their length up to and including their termination in (Figs 4 and 5) . Although a pericapsular membrane (zonular lamella) could not be identified, the remainder of the lens capsule and epithelium appeared unremarkable (Fig. 5) .
Discussion Ramsey and others (1972) have demonstrated that the zonules in homocystinuria undergo degeneration, resulting in a mixture of very short, disorganized filaments, together with a few aligned groups of filaments similar to those present in normal zonules. Their study suggested that age is a factor in the makeup of the mixture. As the patient age increased, fewer normal appearing aligned filaments were observed. The studies of both Henkind and Ashton (I965) and Ramsey and others (I972) have looked at the zonular remnants attached to the ciliary body. The present study reveals that the fringe-like zonular remnants on the lens have a similar structure characterized by very short filaments in disarray, with occasional normal appearing zonular filaments. Furthermore, it is observed that these zonules are abnormal in appearance throughout their length, up to and including their insertions into the lens capsule.
It is believed that the structural change from highly aligned filaments to short disorganized fragments would account for the opaque, white appearance of the zonular fringe. This is substantiated by the fact that the zonule in ectopia lentis, associated with the Marfan syndrome, does not appear to undergo degeneration (Ramsey, Fine, Shields, and Yanoff, 1973) and usually remains transparent.
Since a pericapsular membrane could not be identified in this homocystinuric lens, it is assumed that it has undergone degeneration similar to the zonular ligaments and is therefore not separately identifiable from the altered zonular remnants. This evidence may support the hypothesis that the pericapsular membrane is zonular in origin (Duke- Elder and Cook, I963) and not derived from the lens epithelium as has been suggested by Mann (i 964).
It is difficult at this point to speculate about the factors which cause zonular breakages, resulting in a lens fringe of opaque zonular remnants. This fringe may however be characteristic, if not pathognomonic, for homocystinuria.
Summary
The lens from a patient with homocystinuria was examined by scanning and transmission electron microscopy. A fringe of zonular remnants was found attached to the anterior lens capsule, and was observed to be composed of masses of short filaments in disarray, together with occasional bundles of normalappearing zonular filaments. Although a pericapsular membrane (zonular lamella) was not observed, the remainder ofthe lens capsule and epithelium appeared unremarkable. The lens fringe of white zonular remnants may be characteristic, if not pathognomic, for homocystinuria.
